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ACAGTGTGGGAGATGGCGGAACCACTGAGGGGACGTGGTCCGAGGTCC 4 8 

TGTCACACCCTCTACCGCCTTGGTGACTCCCCTGCACCAGGCTCCAGG 

MAEPLRGR.GPRS 12 

CGCGGTGGCCGAGGCGCTCGGAGAGCCCGAGGCGCCCGTGGCCGGTGT 96 
GCGCCACCGGCTCCGCGAGCCTCTCGGGCTCCGCGGGCACCGGCCACA 

2 G GRGARRARGARGRC 28 

CCTCGCGCCCGGCAGTCTCCGGCTAGGCTCATTCCAGACACCGTGCTT 144 

GGAGCGCGGGCCGTCAGAGGCCGATCCGAGTAAGGTCTGTGGCACGAA 

PRARQSPAR L IPDTVL 44 

GTGGACTTGGTCAGTGACAGCGACGAAGAGGTCTTGGAAGTCGCAGAC 1 92 
CACCTGAACCAGTCACTGTCGCTGCTTCTCCAGAACCTTCAGCGTCTG 

VDLVS DSDEEVLEVAD "60 

CCAGTAGAGGTGCCGGTCGCCCGCCTCCCCGCGCCGGCTAAACCTGAG 24 0 
GGTCATCTCCACGGCCAGCGGGCGGAGGGGCGCGGCCGATTTGGACTC 

PVEVPVARLPA PAKPE 76 

CAGGACAGCGACAGTGACAGTGAAGGGGCGGCCGAGGGGCCTGCGGGA 28 8 
GTCCTGTCGCTGTCACTGTCACTTCCCCGCCGGCTCCCCGGACGCCCT 

QDSDSDSEGAAEGPAG 92 

GCCCCGCGTACATTGGTGCGACGGCGGCGGCGGCGGCTGCTGGATCCC 336 

CGGGGCGCATGTAACCACGCTGCCGCCGCCGCCGCCGACGACCTAGGG 

APRTLVRRRRRRlldp 108 

GGAGAGGCGCCGGTGGTCCCAGTGTACTCCGGGAAGGTACAGAGCAGC 384 
CCTCTCCGCGGCCACCAGGGTCACATGAGGCCCTTCCATGTCTCGTCG 
GEAPVVPVYSGKVQSS 



CTCAACCTCATTCCAGATAATTCATCCCTCTTGAAACTGTGCCCTTCA 
GAGTTGGAGTAAGGTCTATTAAGTAGGGAGAACTTTGACACGGGAAGT 
LNLIPDNSSLLKLCPS 



Fig. 4 A 



124 



432 



140 



GAGCCTGAAGATGAGGCAGATCTGACAAATTCTGGCAGTTCTCCCTCT 480 
CTCGGACTTCTACTCCGTCTAGACTGTTTAAGACCGTCAAGAGGGAGA 

EPEDEADLTNSGSSPS 156 
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GAGGATGATGCCCTGCCTTCAGGTTCTCCCTGGAGAAAGAAGCTCAGA 528 
CTCCTACTACGGGACGGAAGTCCAAGAGGGACCTCTTTCTTCGAGTCT 

EDDA LPSGSPWRKKLR 172 

AAGAAGTGTGAGAAAGAAGAAAAGAAAATGGAAGAGTTTCCGGACCAG 57 6 
TTCTTCACACTCTTTCTTCTTTTCTTTTACCTTCTCAAAGGCCTGGTC 

KKCEKEEKKMEEFPDQ 188 

GACATCTCTCCTTTGCCCCAACCTTCGTCAAGGAACAAAAGCAGAAAG 62 4 
CTGTAGAGAGGAAACGGGGTTGGAAGCAGTTCCTTGTTTTCGTCTTTC 

DISPLPQPSSRNKSRK 204 

CATACGGAGGCGCTCCAGAAGCTAAGGGAAGTGAACAAGCGTCTCCAA 672 
GTATGCCTCCGCGAGGTCTTCGATTCCCTTCACTTGTTCGCAGAGGTT 

HTEALQKLREVNKRLQ 220 

GATCTCCGCTCCTGCCTGAGCCCCAAGCAGCACCAGAGTCCAGCCCTT 720 
CTAGAGGCGAGGACGGACTCGGGGTTCGTCGTGGTCTCAGGTCGGGAA 

DLRSCLSPKQHQSPAL 236 

CAGAGCACAGATGATGAGGTGGTCCTAGTGGAAGGGCCTGTCTTGCCA 7 68 
GTCTCGTGTCTACTACTCCACCAGGATCACCTTCCCGGACAGAACGGT 

QSTDDEVVLVEGPVL P 252 

CAGAGCTCTCGACTCTTTACACTCAAGATCCGGTGCCGGGCTGACCTA 816 
GTCTCGAGAGCTGAGAAATGTGAGTTCTAGGCCACGGCCCGACTGGAT 

QSSRLFTLKIRCRADL 268 

GTGAGACTGCCTGTCAGGATGTCGGAGCCCCTTCAGAATGTGGTGGAT 8 64 
CACTCTGACGGACAGTCCTACAGCCTCGGGGAAGTCTTACACCACCTA 

VRLPVRMS EPLQNVVD 284 

CACATGGCCAATCATCTTGGGGTGTCTCCAAACAGGATTCTTTTGCTT 912 
GTGTACCGGTTAGTAGAACCCCACAGAGGTTTGTCCTAAGAAAACGAA 

HMANHLGVSPNRILLL 316 

TTTGGAGAGAGTGAACTGTCTCCTACTGCCACCCCTAGTACCCTAAAG 960 
AAACCT CTCTCACTT G AC AG AGG AT G ACGGT GGG GAT CAT GGGAT TTC 

FGESELSPTATPSTLK 316 
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CTTGGAGTGGCTGACATCATTGATTGTGTGGTGCTAGCAAGCTCTTCA 1008 
GAACCTCACCGACTGTAGTAACTAACACACCACGATCGTTCGAGAAGT 

LGVADIIDCVVLASSS 332 

GAGGCCACAGAGACATCCCAGGAGCTCCGGCTCCGGGTGCAGGGGAAG 1056 
CTCCGGTGTCTCTGTAGGGTCCTCGAGGCCGAGGCCCACGTCCCCTTC 

EATETSQELRLRVQGK 348 

GAGAAACACCAGATGTTGGAGATCTCACTGTCTCCTGATTCTCCTCTT 1104 
CTCTTTGTGGTCTACAACCTCTAGAGTGACAGAGGACTAAGAGGAGAA 

EKHQMLEISLSPDS PL 364 

AAGGTTCTCATGTCACACTATGAGGAAGCCATGGGACTCTCTGGACAC 1152 
TTCCAAGAGTACAGTGTGATACTCCTTCGGTACCCTGAGAGACCTGTG 

KVLMSH YEEAMGLSGH 380 

AAGCTCTCCTTCTTCTTTGATGGGACAAAGCTTTCAGGCAAGGAGCTG 1200 
TTCGAGAGGAAGAAGAAACTACCCTGTTTCGAAAGTCCGTTCCTCGAC 

KLSFFFDGTK LSGKEL 396 

CCAGCTGATCTGGGCCTGGAATCCGGAGATCTCATCGAAGTCTGGGGC 1248 
GGTCGACTAGACCCGGACCTTAGGCCTCTAGAGTAGCTTCAGACCCCG 

PADLGLESGDLIEVWG 412 

TGAAGCTCTCACCCTGTTCGGACGCAAAGCCAAGACATGGAGACAATA 1296 
ACTTCGAGAGTGGGACAAGCCTGCGTTTCGGTTCTGTACCTCTGTTAT 



GCTCCCAATTTTATTATTGTGATTTTTCGCCCCATAAGGGCTAACAGA 1344 
CGAGGGTTAAAATAATAACACTAAAAAGCGGGGTATTCCCGATTGTCT 

AACTGAATTAGAACTTGTTTACTTATTTATTTCTGGTGCTGGGGATTG 1392 
T T GAC T TAATCTTGAAC AAATG AAT AAAT AAAGACCACGAC CCC T AAC 

AAC C C C AG AC TAT GC AC AT GC T AAGGAT GT AT GAAGT GGAGGC AAAAC 14 40 
TTGGGGTCTGATACGTGTACGATTCCTACATACTTCACCTCCGTTTTG 



C AAGGC AT T ACC T TT AGCCAGCC T CT AGT AGAC T GT AGTGTCAAGC AA 14 88 
GT T CC GT AAT GG AAAT CGGT C GGAGAT CAT C T GAC AT C AC AGT T C G T T 
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GTGGCTACTTGGTAGTTGTGTGGCTCTGTGTATGTTTGTGCTGTATTT 1536 
CACCGATGAACCATCAACACACCGAGACACATACAAACACGACATAAA 

GGCAGCCCCTGGGGCACATAGAAGGGACCTTGGCTTCCCTACCATTTC 1584 
CCGTCGGGGACCCCGTGTATCTTCCCTGGAACCGAAGGGATGGTAAAG 

ACGTTCGCTGGTGCCCTTTCCTTCATCAGATGACTTCTGTGAAGCTGC 1 632 
TGCAAGCGACCACGGGAAAGGAAGTAGTCTACTGAAGACACTTCGACG 

CTATGTTGAGTGTGTTGAACTAAATGAGCTCTGCTTTGGGTGTCCAGG 1680 
G AT AC AACT C AC AC AAC T T GAT T T AC T C GAGAC G AAACC C AC AGG T C C 

CCTGGGGTTTGTGCCGCAGTTGGAGCCAGCAGTGACTTCACTCTGACT 1728 
GGACCCCAAACACGGCGTCAACCTCGGTCGTCACTGAAGTGAGACTGA 

TGGGACTGAGAATGCATTTCCTGGTGGAGACACTCGGGTGCAGAAATA 1776 
ACCCTGACTCTTACGTAAAGGACCACCTCTGTGAGCCCACGTCTTTAT 

TAACAGAAGGTGACATACATGCTGAAGCTGAGGACTAGGTCGAAAGTT 1824 
ATTGTCTTCCACTGTATGTACGACTTCGACTCCTGATCCAGCTTTCAA 

AACGACGTTGCATTTTCAGCCTTGGGTATCCTCTCTGCCTGCCAGGAC 1872 
TTGCTGCAACGTAAAAGTCGGAACCCATAGGAGAGACGGACGGTCCTG 

TCTAGCCAGTGTCTGGTACACACTTCTTGGCATGGACACCTAGGTCGA 1920 
AGATCGGTCACAGACCATGTGTGAAGAACCGTACCTGTGGATCCAGCT 

CGCGGGCGCGATTCGGCCGACTCGAG 194 6 

GCGCCCGCGCTAAGCCGGCTGAGCTC 

Fig. 4D 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



7/25 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



8/25 



1 

1 


1 

1 








Liver 






Brain 






Thymus 






Heart 






Lung 




* 


Spleen 




I 


Testis 






Ovary 






Kidney 






Embryo 



Fig. 6 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



9/25 



PCT/US2004/044095 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



10/25 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



11/25 



Fig. 8 



NIP45 



Vector 



NFATp 



NFATc 



NFAT3 



NFAT4 




0 
] 

3- 



Fold Induction 
10 20 30 40 



3« 



□ 



1 



i — i — i 



i — i — i 



3 



0-« 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



12/25 



Fig. 9 



-a. 



0 50 



• 




• 




• 




• 


• • 


• 




t 




• 




• 





Fold Induction 

100 150 200 
_i i 1— 



250 300 
i i 



1 



IL-4 CONCENTRATION 



c-maf + NFATp -J 



c-maf + NFATp + N1P45 




0 



50 100 150 200 250 



pg/ml 



Fig. 10 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



13/25 



PCT/US2004/044095 

• 



Th1 Th2 
MTA - + - + 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 PCT/US2004/044095 



14/25 



CO 



CM 



I 



CO 



Cxi 



Th1 





* 




m • * * 

62.4 



Th2 



CO 



CM 



31.7 

•A"* 









untreated 



10° 10 1 10 2 10 3 10 4 10° 10 1 10 2 10 3 10 4 







* >f5" * 


34.1 



CO 



CM 



21.2 




■ 





MTA 



10° 



10 1 10 2 10 3 10 4 ""10° 10 1 10 2 1 0 3 1 0 4 



IFNy 



11B 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



15/25 



350 



300 



250 
| 200 



150 



100 



50 



0 



PMA/lonomycin 

MTA 

NFATc2/c-Maf 



IL-4 Luciferase 




+ 



Fig. 11C 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



16/25 



a-PRMT1 



a-PRMT4 



Osl CO 
I — CM 




HSP90 




a-PRMT2 




HSP90 




a-PRMT3 



HSP90 





HSP90 




a-PRMT5 



HSP90 




a-PRMT6 




HSP90 




Fig. 12 A 



dO d1 d3 d5 d6R d6 



PRMT1 



aCD3/aCD28: 0 




PRMT1 



3 6 6 
+CsA 



MMi > .VA^-iVyS.- v>£X^.» s^&jnX 

VV,' 



>* 




« p-actin 




P-ACTIN 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



17/25 



30 



25 



a, 20 

to 
a> 

& 15 



£ 10 



IFNy Luciferase 



0 

PMA/lonomycin - 

PRMT1 - 

T-bet - 






































+ 
+ 



Fig. ISA 



+ 
+ 



+ 
+ 



CD 
CO 



300 



250 



200 



IL-4 Luciferase 



5 150 



£ 100 



50 



0 



PMA/lonomycin - 
PRMT1 - 
NFATc2/c-Maf - 




+ 
+ 



Fig. 13B 



SUBSTITUTE SHEET (RULE 26) 



+ 
+ 



+ 
+ 
+ 



WO 2005/060722 



PCT/US2004/044095 



to 

CO 

CO 

to 
o 



60 



50 



40 



30 



£ 20 



10 



0 

PMA/lonomycin - 

PRMT1 - 

T-bet - 

c-Maf - 



18/25 



IL-4 Luciferase 




Fig. ISC 



cu 
to 

CO 

g> 
o 



90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

PMA/lonomycin 
PRMT1 
NFATc2/c-Maf 



NFAT Luciferase 




+ 



Fig. 1 3D 



+ 
+ 



+ 
+ 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



19/25 



CD 
CO 





+ + + 



I + + 



+ I + 



■ I I + 



1 + 



I I 



I I f 



CD CIZ> G> 
lO O LO CZ> LO O 
CO CO CM OJ t~- -c— 



a. S 




o 

<: 

a. 



+ + + 



I + + 



+ ■ + 



I I + 



I I 



I I I 



CO to CO C\J 

esedjoui pjoj 



CD 



o 
o 

3: 




J 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



20/25 

MAEPLRGRGPRSRGGRGARRARGARGRCPRARQ 

SPARLIPDTVLVDLVSDSDEEVLEVADPVEVPVARLP 

APAKPEQDSDSDSEGAAEGPAGAPRTLVRRRRRRL 

LDPGEAPWPVYSGKVQSSLNLIPDNSSLLKLCPSE 

PEDEADLTNSGSSPSEDDALPSGSPWRKKLRKKCE 

KEEKKMEEFPDQDISPLPQPSSRNKSRKHTEALQKL 
REVNKRLQD LRS C LS PKQ HQS PALQSTD D E WL VE 

GPVLPQSSRLFTLKIRCRADLVRLPVRMSEPLQNW 

DHMANHLGVSPNRILLLFGESELSPTATPSTLKLGVA 

DIIDCWLASSSEATETSQELRLRVQGKEKHQMLEIS 

LSPDSPLKVLMSHYEEAMGLSGHKLSFFFDGTKLS 
GKELPADLGLESGDLIEVWG 

Fig. 14B 



PRMT1 ~\ 



10 



NIP45 




1 2 3 4 5 6 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



21/25 



CO 



to 



O 
0> 



S ^ QZ ^ 
Z£L Ql <C C£L 
□L Q_ O CL. 



GST-NIP45 
(CH3)R 




a-FLAG 



1 




Fig. 75^4 



Fzg. 15B 



PRMT1 CARM1 



to 

Q_ ^ 



CO CO CO CO CO CO co 

O CD CD CD CD CD nr 



GST-NIP45-* 



GST-NIP45 
GST-AN 



GST 




12 3 4 5 6 7 
a-GST 



LO 



£<1 



CO CO CO CO CO CO co 

OOOCDCDCDx 




12 3 4 5 6 7 



GST- 
CARM1 



IB: a-methylR 
IP:IC IP:FLAG 



-. ■ v.. 



IB: a-Fl_AG 



a-methylR 



Th1 Th2 



IP:NIP45 IC - + - + P/l 




a-NIP45 




F/g. 15D 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



22/25 



PRMT1 



a-PRMT1 a-CARM1 



to 

Cl- 
lO — 

9b z hi 



9= Z LU 



CO CO CO 
CD CD CD 



CO 



CO CO CO 
CD CD CD 



CO 




. .* ••• ...v 

.* ;>. . - •*»•••••>.,'.• 

- • • « * • • 4 OlvlvC* 



CARM1 





a-GST 



* » I • • 

w * * » i • 4 * 




12 3 4 




5 6 7 8 



Fig. 16A 



J 



IP.FLAG 



a-HA 




a-FLAG 




*v. ;» .■<; :•.>.- 



Fig. 16B 



a-NIP45 


Th1 


Th2 


ic - + ■ 


+ 




^^^^ 


a-NIP45 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



23/25 



IL4 Lucif erase 



o 

CO 
O 



PMA/lonomycin - 
NFAT/oMaf - 
NIP45 - 
AN-NIP45 - 
PRMT1 - 




+ + 



+ 
+ 



+ 
+ 



Fig. 17 A 



IB: a-HA 



IP-.IC IP:MYC 



- — + MTA 



IB: a-MYC 



total extracts 
IB: a-HA 



HA-NFAT 




NIP45-MYC 



[Fig. J 7B 




HA-NFAT 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



24/25 



Th1 



CO 



CM 









19.3 



IL-4 



CO 



CM 



10° 10 1 10 2 10 3 10 4 









8.0 



10° 10 1 10 2 1 0 3 1 0 4 



Th2 



CO 



CM 



O 



20.3 

m 









WT 



10° 10 1 10 2 1 0 3 10 4 



co 



cm 



9.5 









NIP45 
KO 



10° 10 1 10 2 1 0 3 1 0 4 



IFNy 



Fig. 7 &4 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/060722 



PCT/US2004/044095 



25/25 



wt 


ko 










H=-4 










wt 


ko 



Fig. 18A 



T 












TNFa 















wt 



ko 



Fig. 18B 



Trichinella worm load 

100 

90 



80 




Fig. 18C 

SUBSTITUTE SHEET (RULE 26) 



